424.
ON THE COLOURS DIFFUSELY REFLECTED FROM SOME COLLODION FILMS SPREAD ON METAL SURFACES.
[Philosophical Magazine, Vol. xxxiv. pp. 423—428, 1917.]
it is known that " when, a thin transparent film is backed by a perfect reflector, no colours should be visible, all the -light being ultimately reflected, whatever the wave-length may be. The experiment may be tried with a thin layer of gelatine on a polished silver plate*." An apparent exception has been described by R. W. Woodf: " A thin film of collodion deposited on a bright surface of silver shows brilliant colours in reflected light. It, moreover, scatters light of a colour complementary to the colour of the directly reflected light. This is apparently due to the fact that the collodion film " frills," the mesh, however, being so small that it can be detected only with the highest powers of the microscope. Commercial ether and collodion should be used. If chemically pure ether obtained by distillation is used, the film does not frill, and no trace of colour is exhibited. Still more remarkable is the fact that if sunlight be thrown down upon the plate at normal incidence, brilliant colours are seen at grazing emergence, if a Nicol prism is held before the eye. These colours change to the complementary tints if the Nicol is rotated through 90°, i.e. in the scattered light, one half of the spectrum is polarized in one plane, and the remainder in a plane perpendicular to it."
I have lately come across an entirely forgotten letter from Rowland in which he describes a similar observation. Writing to me in March 1893, he says:—" While one of my students was working with light reflected from a metal, it occurred to me to try a thin collodion film on the metal. This not only had a remarkable effect on the polarization and the phase but I was astonished to find that it gave remarkably bright colours, both by direct reflexion and by diffused light, the two being complementary to each other. I have not gone into the theory but it looks like the phenomenon of thick plates as described by Newton in a different form. The curious point is
* "Wave Theory of Light," Enc. Brit. 1888; Scientific Papers, Vol. m. p. 67. t Physical Optics, Macmillan, 1914, p. 172.

